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1.0 Introduction 

1.1 PURPOSE 

 

This submittal presents the 2020 Annual Water Quality Monitoring Report for the Clay 

County Sanitary Landfill, Permit SW-34, as required under Minnesota Pollution Control 

Agency (MPCA) Rules pt. 7035.2815, Subp. 14, Item Q. The results of the 2020 

groundwater quality are compared with previous five years of historical data (i.e., 2016-

2020). This report will evaluate water quality and water level trends, and review the 

hydrogeologic setting. The impact of the landfill on local groundwater quality and the 

effectiveness of remediation efforts will also be evaluated within this report.   

 

1.2 BACKGROUND 

 

The Clay County Sanitary Landfill operates under MPCA solid waste disposal permit SW-34, 

originally issued in May 1971. The facility is located in irregular Section 19, T139N, R45W, 

approximately 16 miles east of Moorhead, Minnesota, see Figure 1. The site is located on 

the shoreline of Lake Agassiz, an ancient glacial lake that covered much of northwestern 

Minnesota during the Wisconsin glaciation period. The lakebed lies to the west and morainal 

uplands to the east. Regional groundwater flow is to the west from the recharge areas of 

the uplands toward the lakebed. Much of the groundwater is discharged in low lying 

wetlands along the base of the upland areas and the remainder flows beneath the lake 

sediments to be discharged into the Red River of the North. 

 

The Clay County Sanitary Landfill was included on the State of Minnesota's Permanent List 

of Priorities in 1984 with a Hazard Ranking Score of 17 out of a possible 100 and removed 

from the list in 1997. A groundwater quality investigation, initiated in 1993, determined that 

leachate was impacting groundwater beyond the landfill boundary. During 1994, waste was 

relocated to approximately 200 feet from the northern property boundary, gas vents were 

installed, and a cap meeting current rules was applied to the previously closed Area I as 

part of the County's effort to remediate the site. During 1994, the Federal Subtitle D 

regulations, as administered by the MPCA, became effective at the landfill. As a result, 

assessment monitoring was initiated in Spring 1995. The results were documented in 

Assessment Monitoring Report, Clay County Sanitary Landfill, 1995 and submitted to the 

MPCA in July 1995. A second round of assessment monitoring was conducted in the spring 

of 1996 and a report submitted to the MPCA in July of that year. 

 

Partial closure of Area II was completed in 1994 and the remainder was closed as Area III 

was developed. The first lined cell, Phase 1, in Area III began receiving waste in 1995 and 

was closed in 1998, when the Phase 2 cell became operational. Phase 2 was closed in 2001 

and Phase 3 closed in 2004. At this time, the closure of Area II was completed. 

 

In 2002, the County purchased approximately 10 acres east of Area I (Area IV) for 

expansion of the permitted site. A hydrogeologic evaluation was conducted during 2002 and 

2003. Reports for Phases I (September 2002), II (June 2003), III (December 2003), and IV 

(January 2004) of the hydrogeologic evaluation were submitted to the MPCA. Relocation of 

waste from Area I to Area IV commenced in the fall of 2004 and was completed in the 

spring of 2005. All of Area I has been incorporated into Area IV which also overlaps Area II. 

 

Upon completion of waste removal, an investigation of Area I was initiated in 2005. This 

included conducting soil borings, soil sampling, installing three temporary wells and 
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investigating landfill gas encountered during these operations. A report of investigation was 

submitted to the MPCA in 2006. Subsequently, the installation of ten gas vents within the 

area of gas detection was completed in the fall of 2006. During 2008, Clay County acquired 

86.6 acres of land adjoining the landfill to the north and a groundwater investigation was 

initiated on this “North Acreage” property and in the western wetlands west of the permitted 

waste disposal area. This investigation was completed in early 2009 and involved the 

installation of 8 additional wells. Gas extraction wells were installed in the southern portion 

of the site in 2008 as well. Three more wells were installed in the fall of 2009. During 2010, 

two lower aquifer wells, W-2B nested with W-2 and W-203B in the southwest corner of the 

site, were installed. The most recent wells were installed in Summer 2015, two additional 

well nests, W-301A/B and W-302A/B, were installed and the compliance boundary modified 

as shown in the current site map (Figure 2). 

 

Figure 3 shows the pre-expansion waste boundaries. These are the contaminant source 

areas that will be referenced in this report. Currently, Area IV Phases 1 through 4 are being 

developed. 
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2.0 Groundwater Monitoring System 

Table 1 summarizes the water quality monitoring wells and domestic wells which are 

monitored at the site. In addition to these monitoring points, three surface water sites and 5 

lysimeters were sampled. 

 

Note that under the permit, the detection wells are only monitored in odd years and, 

therefore, were not sampled during the Spring 2020 event. These wells were part of the 

EMS prior to the acquisition of additional acreage to the east (2002) and north (2008) 

followed by hydrogeological investigations and the establishment of a modified compliance 

boundary in 2015 as noted above. The old northern and western EMS wells have since 

become detection wells for the known impacted groundwater plume at the landfill. The old 

western EMS wells (W-9, W-10, W-11, W-16 & W-17) are now assigned Class 2D aquatic 

standard intervention limits. The MPCA indicated that sampling the old northern EMS wells 

and the three temporary wells (TW-1, TW-2 & TW-3) was no longer required but Clay 

County wanted to retain them to track remediation efforts. For this reason, no intervention 

limits are assigned to W-15, C-1, C-10, TW-1, TW-2, or TW-3. 

 

Table 1 also contains the riser elevations for all the monitoring wells and piezometers. 

 

2.1 ENVIRONMENTAL MONITORING SYSTEM (EMS) 

 

The existing EMS at the Clay County Sanitary Landfill is quite complex and monitors two 

distinct hydrogeologic units, an upper and lower aquifer zones. These zones are monitored 

by an outer ring of compliance boundary wells, an inner transect of detection monitoring 

wells, surface water monitoring points, and water level only wells to help characterize the 

site hydrogeology. Please refer to Appendix A for the EMS and Figure 2 for the location of all 

EMS points at the landfill. Please note that the 24 compliance boundary wells are further 

separated into two groups based on their screened well depth into either just the upper 

aquifer or fully into the lower aquifer. Furthermore, the detection monitoring wells are also 

split into two subgroups, including the extended parameter list wells and the routine 

parameter list wells, based on the former compliance boundary and groundwater impacts 

over this area. The landfill property also has a wetland area located immediately west of the 

landfill footprint that is monitored for surface water quality at three specific locations. One is 

located in a more upgradient location, but immediately downgradient of the landfill, another 

is near the center of the wetlands area, and a third point is situated near the wetlands 

discharge area. 

 

Compliance Boundary Wells: A total of 24 compliance boundary wells ring the site and are 

located in both the upper and lower aquifer units. The ten (10) upper aquifer/water table 

wells are sampled semiannually in the spring for the extended parameter list (i.e., low-level 

VOCs, geochemicals and dissolved metals, and field parameters), and in the fall for the 

routine parameter list (i.e., low-level VOCs, field parameters, and static water levels). The 

upper aquifer (downgradient) monitoring points include W-106A, W-301A, W-104A, W-

102A, W-302A, W-6, W-202A, W-2, W-201A, and W-5. The 12 lower aquifer compliance 

boundary wells and two (2) existing upgradient compliance boundary wells are sampled 

annually in the spring for the extended parameter list (i.e., low-level VOCs, groundwater 

geochemicals and dissolved metals, and field parameters), and are measured for water 

levels only during the fall event. The lower aquifer monitoring points include W-106B, W-

301B, W-104B, W-102B, W-302B, W-13 (upgradient), W-12 (upgradient), C-11, W-1, W-

203B, W-202B, W-2B, W-201B, and W-3.  
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Detection Wells: The fourteen (14) detection monitoring wells are sampled biannually in the 

spring of odd years only and are measured for static water levels during all other sampling 

events. The eight (8) extended parameter list wells are sampled for low-level VOCs, surface 

water geochemicals and total metals, and field parameters. These wells include W-17, W-9, 

W-10, W-16, W-11, C-4, C-8, and C-9. The remaining six (6) routine parameter list 

detection wells are sampled only for low-level VOCs, field parameters, and static water 

levels. This list includes W-15, C-1, C-10, TW-1, TW-2, and TW-3. Low-level mercury 

sampling is conducted according to EPA Method 1669 and lab analysis using EPA Method 

1631. 

 

Water Level Only Wells: There are a total of 16 monitoring points around the site that are 

monitored only for static groundwater elevation to aid in calculating flow direction in the 

upper and lower aquifers. No other field testing or sampling is required at these monitoring 

points. These well locations include W-112, W-109, T2-A, T2-B, T2-C, J-2, C-12, C-13, T1-

A, T1-B, T1-C, PP-1, PP-2, PP-3, C-3, and C-2.  

 

Off-Site Residential Wells: The Clay County Landfill monitors water quality typically in three 

offsite wells surrounding the landfill property, but has occasionally sampled other nearby 

residences. When given access by the landowners, the residential wells are sampled 

annually during the spring event only for the extended parameter list (i.e., low-level VOCs, 

groundwater geochemicals and dissolved metals, and field parameters). Water levels are 

not collected at these locations during either event.  

 

Surface Water: The landfill’s three (3) surface water monitoring points are monitored 

semiannually at the landfill. All three locations are sampled in the spring for the extended 

list (i.e., low-level VOCs, surface water geochemicals and total metals, and field 

parameters). During the fall sampling event, only locations SW-1 and SW-3 are sampled for 

the routine list (i.e., low-level VOCs and field parameters). Low-level mercury sampling is 

also conducted according to EPA Method 1669 and lab analysis using EPA Method 1631 

during the spring event only.  
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3.0  Site Hydrogeology 

3.1 GEOLOGY 

 

The Clay County Sanitary Landfill is located on the eastern shoreline of ancient glacial Lake 

Agassiz. The lakebed lies to the west and consists of lake clays and lacustrine sand and silt 

deposits. The lake facies also contain sand bars which developed in the near offshore 

environment. To the east is a morainal upland containing numerous lakes. The landfill itself 

lies in a transitional near-shore environment consisting of interbedded lake and glacial 

deposits. The eastern portion of the site is used for waste disposal and is relatively high and 

well drained. The western half consists of permanent to seasonal wetlands and contains 

occasional granitic glacial erratics, often associated with small potholes. 

 

The water table (upper) aquifer at the site is relatively shallow and, in general, consists of 

sand and silty sand containing small amounts of gravel. The sands of the upper aquifer are 

represented by a sand and gravel beach ridge in the southeast corner of the site and 

become finer and contain less gravel as one moves from east (upland) to west (lakebed). 

These sands rest upon, and are interbedded with, a dense sandy clay till which forms the 

lower confining layer. Within parts of the wetlands west of the disposal area and in portions 

of Area I, the lower confining layer is thinner or absent altogether. 

 

Underlying the sediments described above are lacustrine deposits of interbedded silts and 

fine-grained sands. This facie contains little or no gravel and grades from poorly graded 

(well sorted) sand in the eastern portion of the site to silt with interbedded sand to the 

west. These sands and silts comprise the lower aquifer and are underlain by a sandy clay till 

similar to the lower confining layer of the upper aquifer. 

 

3.2 GROUNDWATER 

 

A map of the water table surface and lower aquifer, based on measurements made in May 

2020 and October 2020, is presented on Figures 4A and 4B (Upper Aquifer) and Figures 5A 

and 5B (Lower Aquifer). In general, groundwater flow is westward toward the old lakebed 

for both aquifers. Vertical gradient measurements indicate that the upland (eastern) portion 

of the landfill site is a region of groundwater recharge and the wetland to the west of the fill 

area is a region of groundwater discharge with local areas of recharge (downward gradient). 

The demarcation between the general recharge and discharge regimes apparently occurs 

near the western waste disposal boundary where the vertical gradient measured in well 

nests W-9/W-17 and W-11/W-16 have varied between slightly upward to slightly downward 

over time. Well nests to the northwest of these wells have exhibited variable but often 

downward gradients, while the gradients in the southwest portion of the site exhibit 

generally upward (discharge) gradients. 

 

Table 2 presents the vertical gradients for each of the well nests calculated from water level 

measurements collected during 2020. A summary of historical water level measurements 

since 2002 is presented in Table 3. Water elevation trends for the last five years of selected 

wells are presented in Figures 6 (Water Table Aquifer) and 7 (Lower Aquifer). 
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4.0 Water Quality 

4.1 BACKGROUND 

 

The groundwater monitoring system at the Clay County Sanitary Landfill was sampled in 

May and October of 2020 by Wenck Associates, Inc. and analyzed by Pace Analytical 

Services, LLC. All samples collected during the two rounds were analyzed according to the 

sampling and analysis plan for the site (Wenck, April 2018). The results of these analyses 

are compared with the MPCA Intervention Limits (IL) as mandated under the facility's 

permit for the compliance boundary wells. Select detection wells and surface water sites S-

1, S-2 and S-3 are evaluated using a combination of surface water and groundwater 

standards. In addition, samples were collected from the lysimeters and from the nearby 

residential water supply wells at the Benesch residence, Deutscher residence, J. Ekre 

residence. Access to sample the Weaver and R. Ekre water supply wells was denied in 2020. 

 

4.2 WATER QUALITY MONITORING SYSTEM RESULTS 

 

4.2.1 Volatile Organic Compounds 

 

The compliance wells were the only monitoring wells sampled during the 2020 events. The 

last time the full set of monitoring wells (compliance and detections wells) were sampled 

was in Spring 2019. The detections wells were not sampled in 2020 in accordance with the 

current EMS, requiring them to only be sampled during odd numbered years. Table 4 shows 

a summary of VOCs detected in 2020, while Table 9 shows the historical VOC results in the 

site. Vinyl chloride was the only low-level VOC detected at the site and was present in 

monitoring well W-2 above the MPCA IL of 0.05 ug/L during the 2020 sampling events.  

 

4.2.1.1 Compliance Wells 

 

The IL of 0.05 ug/L for vinyl chloride was exceeded in Upper Aquifer compliance well W-2 

during both the spring and the fall sampling events at levels of 0.061 ug/L and 0.075 ug/L, 

respectively. Vinyl chloride concentrations in W-2 appear to be trending slightly upward, but 

concentrations still remain well below the HRL of 0.2 ug/L. In the past, W-104B had shown 

exceedances of the vinyl chloride IL criteria. However, vinyl chloride was not present in W-

14B above the laboratory reporting limit (RL) for either 2020 sampling event. No other 

VOCs were detected in the monitoring wells during the 2020 sampling events.  

 

Figure 8 presents vinyl chloride concentration trending in W-2 and W-102B through 2020. 

 

4.2.1.2 Lysimeters 

The Area III Lysimeters for Phases 1, 2 and 3 and Lysimeter Area IV for Phases 1, 2 and 3 

were monitored during 2020. Table 7 presents these summary results. During 2020, only 

Lysimeter III-1 and Lysimeter III-2 were able to be sampled. Lysimeters III-3, and IV-1&2, 

were reported as dry during both the spring and the fall sampling events, while Lysimeter 

IV-3 was not sampled due to access obstructed from the ongoing site expansion 

construction project. Between Lysimeter III-1 and III-2, only Lysimeter III-2 detected 

VOCs, which only occurred during the Fall 2020 sampling event. These detections were for 

ethylbenzene, p-isopropyltoluene, toluene, and total xylenes. Of these detections, 

ethylbenzene exceeded the IL of 10 µg/L with a concentration of 27.8 µg/L, which is slightly 
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higher than concentrations reported in 2019. Likewise, total xylenes also exceeded its 

respective IL of 75 µg/L with a concentration of 168 µg/L. 

 

4.2.1.3 Surface Water 

Samples were collected from the three surface water sites within the western portion of the 

landfill property during the 2020 sampling events. These sites are shown in Figure 2 and 

designated as S-1, S-2, and S-3. S-1 and S-2 are located within the wetlands west of the 

waste fill (near former Area I and existing Area II), and S-3 is located in the southwest 

corner of the property where the water table surface is often higher than the ground 

surface. S-3 is also within the drainage way that runs to the south along the western 

property line. 

 

Table 8 presents the results for the surface sites; standards for these sites are Aquatic Class 

2D surface water standards. S-1, S-2 and S-3 were all sampled during the spring event. 

During the fall event a sample was obtained only for S-3, due to S-1 being dry at that time.  

 

VOCs were detected in all three surface water monitoring locations during 2020. The VOCs 

detected and their concentrations in S-1 during the spring sampling event were for ethyl 

ether at 11.6 µg/L and vinyl chloride at 0.2 µg/L. Between S-1 and S-2 only ethyl ether was 

detected in both samples during the spring event. Ethyl ether was detected in S-2 at a 

concentration of 22 µg/L. Additionally detections in S-2 showed acetone at a concentration 

of 22.5 µg/L and tetrahydrofuran at a concentration of 74.4 µg/L. These were both less than 

the IL surface water standards. No VOCs were detected during the spring event in S-3, but 

a single low-level detection for toluene (0.52 µg/L) was present during the fall event. 

 

4.2.1.4 Detection Wells 

 

The detection wells are sampled biannually in the spring of odd years only, therefore these 

locations were not sampled during the 2020 events. These detection monitoring wells will be 

sampled again during the Spring 2021 event. 

 

4.2.2 Inorganic & Metals Parameters 

 

4.2.2.1 Compliance Wells 

 

Table 5 summarizes the 2020 inorganic results. Manganese exceeded the 25 ug/L IL in 21 

compliance wells during the spring of 2020. Of these 21 wells, 11 of them had exceedances 

above the MDH HRL of 100 ug/L. These 11 wells and their concentrations of manganese are 

as follows: W-3, 122 ug/L; W-6, 351 ug/L; W-12, 244 ug/L; W-102B, 174 ug/L; W-104A, 

266 ug/L; W-104B, 228 ug/L; W-106B, 129 ug/L; W-201A, 317 ug/L; W-301B, 116 ug/L; 

W-302A, 206 ug/L; and W-302B, 215 ug/L. The 10 wells that only exceeded the IL for 

manganese and their respective concentrations are as follows: W-1, 52.3 ug/L; W-2, 52.3 

ug/L; W-2B, 98.7 ug/L; W-5, 48.9 ug/L; W-13, 85.9 ug/L; W-106A, 41.6 ug/L; W-201B, 

93.3 ug/L; W-202A, 65.1 ug/L; W-202B, 50.8 ug/L; and W-203B, 43.6 ug/L. This region is 

characteristically known for naturally elevated levels of manganese, including upgradient 

wells W-12 and W-13 making it difficult to attribute these exceedances solely to current 

landfill activities. However, wells located near former disposal Area I have generally shown 

higher levels of manganese, boron, arsenic, and occasionally barium in the water table wells 

near the unlined waste areas. This indicates that the landfill still has residual contamination 

and impacts in the vicinity of former Area I. See Sections 5.1.2 and 5.2 - 5.3 for additional 

discussion on historical plumes. 
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Arsenic also exceeded the IL of 2.5 ug/L in five wells. These compliance wells included W-2B 

with a concentration of 5.8 ug/L, W-104B with a concentration of 8.6 ug/L, W-106B with a 

concentration of 9.7 ug/L, W-201A with a concentration of 2.8 ug/L, and W-201B with a 

concentration of 4.8 ug/L.  

 

Aside from manganese and arsenic, nitrates were the only other inorganic exceedance 

detected above water quality criteria limit during the 2020 sampling events. Nitrates 

exceeded the 2.5 ug/L IL in C-11 with a concentration of 8.6 ug/L. The 2020 nitrates 

concentration in C-11 is the lowest reported in several years, as nitrates have historically 

been reported above the HRL of 10 ug/L in this well.  

 

Figures 9 through 11 present arsenic, manganese, and nitrates concentration trends for 

those compliance wells that have recently exceeded IL or HRL criteria as shown on Tables 3 

and 10. There does not appear to be a consistent relationship between the water table and 

lower aquifer concentrations of these parameters. 

 

4.2.2.2 Residential Water Supply Wells 

 

Access to sample the Weaver and R. Ekre residences was denied during the Spring 2020 

sampling event. No VOCs were detected in the Deutscher, Benesch, or J. Ekre residential 

wells. Manganese exceeded the IL of 25 µg/L in the Benesch well with a concentration of 

39.5 µg/L. The manganese HRL of 100 µg/L was exceeded in the Deutscher well with a 

concentration of 430 µg/L during the spring sampling event. These results are consistent 

with past sampling results. Table 6 presents these results. 

 

4.2.2.3 Lysimeters 

Lysimeters III-1 and III-2 had inorganic exceedances during the spring sampling event. 

Arsenic was detected above the HRL of 10 µg/L in both Lysimeter III-1 and III-2 with 

concentrations of 57.7 µg/L and 107 µg/L, respectively. Manganese exceeded the IL of 25 

µg/L in Lysimeter III-2 with a concentration of 107 µg/L, while the manganese 

concentration in Lysimeter III-1 exceeded the 100 µg/L HRL with a concentration of 1,050 

µg/L. The 125 µg/L IL for Boron was exceeded in Lysimeter III-2 with a concentration of 

214 µg/L.  

 

4.2.2.4 Surface Water 

There were inorganic exceedances for arsenic, lead, manganese, and mercury at the three 

surface water sampling locations during the spring sampling event in 2020. Manganese was 

detected above the HRL of 100 µg/L in S-1 with a concentration of 1,010 µg/L. Lead was 

also detected above the IL of 3.2 µg/L in S-1 at a concentration of 3.6 µg/L. Arsenic was 

detected above the 212 µg/L HRL in S-2 at a concentration of 3,700 µg/L. S-2 also showed 

and exceedances for mercury above the HRL of 27.6 ng/L with a concentration of 37.4 ng/L 

and for manganese above the 100 µg/L HRL with a concentration of 3,320 µg/L. Similar to 

surface water exceedances shown for S-1 and S-2, S-3 showed lower exceedances for 

manganese (46.3 µg/ vs. IL of 25 µg/L) and for mercury (6.9 ng/L vs. IL of 6.9 ng/L) during 

the spring event.  
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5.0 Conclusions 

5.1 WATER QUALITY SUMMARY 

 

5.1.1 Compliance Wells 

 

VOCs were only detected in western compliance well W-2 (water table) during the 2020 

events. Vinyl chloride exceeded the IL at low levels during both the spring and fall events. 

As previously noted, the detection of vinyl chloride at the compliance boundary is probably 

related to lower detection limits instituted in 2017 rather than to recent occurrence. Review 

here does show a slight upward trend, as shown on Figure 8. No other IL or HRL VOC 

exceedances occurred within the compliance wells.  

  

Inorganic exceedances within the compliance wells were primarily for arsenic (5) and 

manganese (21). A nitrates exceedance also occurred for monitoring well C-11. The arsenic 

and manganese exceedances are probably a combination of natural origin and landfill 

impacts, whereas the nitrates are of agricultural origin. Monitoring well C-11 is 

downgradient of Area III and has shown no impacts to date other than exceedances of 

nitrates and one 2004 exceedance of manganese. The highest manganese concentration 

occurred within well W-6 (southwest of Area III) with a concentration of 351 µg/L, while the 

highest arsenic concentration was reported in W-106B (north acreage) at 9.7 µg/L.  

 

5.1.2 Detection Wells 

 

As noted above, none of the detection wells were sampled in 2020. The following discussion 

is based on results through 2019. 

 

5.1.2.1 Area I 

 

W-11 has historically been the most impacted well within the Area I plume. A downward 

trend in VOC concentrations was apparent through 2003, followed by upward trend in 

concentrations from 2003 until 2010. After 2010, VOC concentrations have remained 

steady. The 2019 values have generally shown a slight decrease in concentration for most 

parameters. Eight (8) low-level VOCs were detected in W-11 in 2019, but all remained 

below Class 2D aquatic standards. A single inorganic/metal IL exceedance occurred for 

arsenic, but concentrations remained below 2017 concentrations. The Area I investigation 

wells (TW-1, TW-2, and TW-3) once again revealed numerous VOC detections, although 

these wells are not subject to established IL/HRL standards since they are not part of the 

EMS. Overall, VOC concentrations for TW-1, TW-2, and TW-3 appear to be on the decline for 

most parameters.  

 

Adjacent to W-11, lower aquifer well W-16 has shown a slight increase in detected VOCs in 

2019. W-16 reached peak VOC detections in 2005 and declined in detection until 2009 when 

the detections began to remain steady. The trends in concentration levels in the lower 

aquifer may be related, in part, to changes in groundwater elevations and associated 

changes in vertical gradients. Also, soil borings in 2005 indicated a lack of separation 

between the upper and lower aquifers in portions of Area I and the presence of pressurized 

landfill gas in the upper aquifer which may have driven the downward migration of leachate. 

The decline from historic highs may be related in part to the venting of gas in the old Area I. 

The delay between the appearance of VOC contaminants in the upper and lower aquifer in 
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the well nest may be due to slower migration of contaminants in the relatively low hydraulic 

conductivity environment of the lower aquifer. 

 

Monitoring wells C-1 and W-15, along the northern edge of the Area I fill area, also have no 

established IL/HRLs. Historically, these wells have exhibited a few VOC detections. The 2019 

sampling event revealed the detection of six (6) low-level VOCs in C-1 and three (3) low-

level VOCs in W-15. Most detections were consistent with historical concentrations.   

 

5.1.2.2 Area II 

 

The second plume, detected in W-9, is associated with Area II. VOC concentrations have 

shown a continuous and rapid decline between 1991 and 1994. Between 1996 and the end 

of 2000, a high amplitude peak occurred in the level of tetrahydrofuran. Tetrahydrofuran 

levels have fallen to zero or near zero since. Other parameters have reflected the trend of 

the tetrahydrofuran peak in a suppressed form or shown little change in their trends. It is 

probable that the increases noted between 1995 and 2001 are related to contact of 

groundwater with waste and/or contaminated soils previously within the unsaturated zone 

due to historical high-water levels. Current levels of VOCs in W-9 appear to be stabilizing. 

There were no exceedances in this well in 2019 which is down from one exceedance for 

mercury in 2017 (surface water standard). 

 

The lower aquifer well, W-17, adjacent to W-9 showed a trend of increasing VOCs from 

1999 through 2007 followed by a significant decline. Since 2011 the trend has been flat 

although vinyl chloride levels continue decline. There is little information about a confining 

layer between the upper and lower aquifers in Area II. 

 

Well C-9 installed downgradient of the waste site in the wetland showed only minor VOC 

impacts prior to 2003. Vinyl chloride levels in C-9 peaked in 2004 and are currently flat 

following a sharp decline. The last time vinyl chloride was detected in C-9 was the spring of 

2012. However, in 2019 vinyl chloride was detected at a concentration of 0.11 ug/L. C-10 

exhibited a rapid decline in VOCs detected between 1995 and 1999 followed by gradually 

increasing levels through 2007. VOCs continue to decline in this well as there were no 

detections in 2019. A decline from 1 detection of ethyl ether in 2017. 

 

In general, it appears that upper aquifer groundwater quality in W-9 has stabilized at a very 

low level of contamination with the exception of ethyl ether as noted above. The timing of 

the appearance of VOCs in wells C-9 and C-10 may be related to delayed interception of the 

plume due to the length of the flow path from the contaminant source to C-9 and the fact 

that the C-10 is not directly downgradient of the unlined portion of the landfill. VOCs in C-9 

may also be related to discharge from the lower aquifer into the upper aquifer. 

 

The hydrology of the site suggests that most of contaminants originating in Area I and Area 

II remain relatively shallow in the groundwater flow regime and are discharged in the 

wetlands west of the fill areas. However, relatively low levels, albeit greater than the IL of 

0.05 µg/L, of vinyl chloride have been detected in W-2, indicating some transport further 

than previously thought. 

 

5.1.2.3 Area III 

 

The wells that are downgradient to Area III include C-10 and C-11. Well C-10, is also 

affected by Area II, is discussed above. Well C-11 which is obliquely downgradient of Area 

III has shown no impacts to date other than exceedances of nitrates and one 2004 

exceedance of manganese. 
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5.1.2.4 Area IV 

 

Monitoring wells in Area IV also monitor old Area I and are discussed above. 

 

Since the detection wells are only sampled during the spring event of odd years, the next 

sampling event scheduled for the detection wells will occur in Spring 2021. 

 

5.1.3 Lysimeters 

 

Lysimeters III-1 and III-2 were sampled during the 2020 events, whereas Lysimeters III-3 

and IV-1,2were both dry, and Lysimeter IV-3 was obstructed during the 2020 sampling 

events. No VOCs were detected within the lysimeters during the Spring 2020 event. 

Lysimeter III-2 revealed four VOCs detections during the fall sampling event with only two 

IL standard exceedances for ethylbenzene and total xylenes.  

 

The inorganic exceedances present in Lysimeter III-1 and Lysimeter III-2 are for arsenic 

boron, or manganese. Arsenic and manganese have historically been present in excess of 

the HRL and is not uncommon to see again for these locations. Also, as previously stated, 

this region is characteristically known for naturally high levels of manganese which could 

explain these exceedances. 

 

Boron in excess of the IL in Lysimeter III-2 has also been present since 2017. Between 

2012 to 2017 Lysimeter III-2 was dry and no sample could be collected. Prior to 2012, the 

parameter was not analyzed for. Its presence will continue to be monitored to determine 

significance. 

 

5.1.4 Surface Water 

 

All three surface water samples were collected in Spring 2020. Only S-3 was sampled in the 

fall, as S-1 was dry, and S-2 is only sampled during the spring sampling event. A total of 5 

different VOCs were detected between S-1, S-2, and S-3, and all below surface water 

criteria. Vinyl chloride was only present in S-1. Ethyl ether was present in both S-1 and S-2 

in the spring. Acetone and tetrahydrofuran were found only in S-2. . S-3 revealed a 

detection for toluene during the fall event only.  

 

Inorganic exceedances were present in all three surface water locations in 2020. Arsenic 

exceeded the IL in S-2, while manganese was present above the HRL in S-1 and S-2 and 

above the IL in S-3. Similarly, low-level mercury was also present in all three surface water 

sampling locations, but only exceeding the IL at S-3 and the HRL at S-2. Lead was also 

detected above the IL in S-1. 

 

5.1.5 Residential Water Supply Wells 

 

The manganese present in the Deutscher and Benesch 2020 sample results is likely of 

natural origin, as the Deutscher well is upgradient to side-gradient of the landfill and the 

Benesch well is well removed from the landfill. In 2020, no VOCs were detected above their 

reporting limits for any of the residential wells. No other residential wells were sampled in 

2020, due to access not being given for sample collection. 
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5.2 REMEDIATION EVALUATION 

 

5.2.1 Methodology 

 

Clay County has initiated a number of remedial actions at the landfill. Corrective measures 

consisting of relocating waste, upgrading the cap, and adding gas vents were performed 

during 1994 to reduce leachate production contributing to the contaminant plume 

emanating from Area I. Phytoremediation was initiated in 1998 with the planting of 200 

poplar trees. This was followed with the planting of 300 trees in 2000, 3000 trees in 2001 

and 1000 trees in 2002. Commencing in the fall of 2004 and continuing into the spring of 

2005, waste was removed from Area I and relocated to a lined cell in Area IV. Gas vents 

were installed in the waste removal area in 2006. 

 

In 2008/2009 the Clay County Landfill upgraded their passive vent system in the closed 

areas of the landfill (Areas II and III), to an active gas collection system, where the landfill 

gas is burned off in an enclosed fare. The gas system became fully functional in January 

2009. The gas system had been running intermittently due to insufficient gas generation to 

fuel the enclosed flare. Additional wells were added to the system during 2010 and most 

recently in 2020 resulting in improved operations. 

 

In an attempt to monitor the effectiveness of the phytoremediation effort, three 

piezometers were installed across the tree belt (PP-1, 2 & 3) west of Area I in 2004. Water 

levels were measured monthly to detect any lowering of the water table due to water take-

up by the trees.  

 

5.3 DISCUSSION 

 

5.3.1 VOC Trends 

 

In Area I the moving average VOC trend in well W-11 apparently began declining after the 

initial waste relocation, followed by an increase beginning fall 2005. A significant increase 

and subsequent decline in groundwater elevations represented by the water level plot for 

well W-15 occurred during the period when phytoremediation was being implemented with 

the increase in VOCs near the end of that period which may be related to mobilization of 

contaminants because of increased infiltration due to the removal of waste and cover in 

Area I. This also coincides with an increase in water levels. Active gas extraction may be 

having some effect as well as lower water levels in the recent declines. The VOC trends for 

well W-16, a lower aquifer well adjacent to W-11, are currently relatively flat. 

 

In well W-9 (Area II) the VOC trend line had declined sharply prior to the original waste 

move which likely had no effect on contaminants in Area II. During the period of tree 

planting there was a sharp increase in the trend corresponding to the increasing 

groundwater levels. Starting about 2001 VOC trends show a sharp decline again mirroring 

the water level trend. VOC levels have been rising since reaching an all-time low in 2010. 

Most of the rise can be attributed to increasing levels of ethyl ether. 

 

Well W-17, a lower aquifer well adjacent to W-9, has exhibited falling levels of VOCs since 

2007 and the levels appear to be currently stable. They do not appear to be correlated to 

either remediation efforts or groundwater elevations. There is no confining layer between 

the upper and lower aquifers in this well and the presence or absence of a confining layer in 

the contaminant source area (Area II) is uncertain. 
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5.3.2 Piezometer Results 

 

Relating water levels in the piezometers to water uptake in the phytoremediation trees is 

difficult. There is evidence that measured water levels are lower on a recurring basis during 

the summer growing season, but this pattern has been interrupted on occasion by high 

precipitation levels, such as those observed in 2019. Because the water table is near the 

surface, direct evaporation, precipitation, temperature, and the overall site water level all 

have an effect. 

 

5.3.3 Summary 

 

The following points are based on the foregoing discussion as well as on the groundwater 

data presented in this report. 

 

1. As would be expected, the waste relocation in Area I in 1994 appears to have 

initiated a decline in contaminant levels in W-11, but had little effect on the 

Area II contaminants (W-9) which had been in steep decline prior to the 

relocation. 

 

2. Groundwater elevation appears to have had a strong influence at times on water 

table contaminant levels in Area I and Area II. At its highest level, the water 

table probably intersected the waste in some parts of Area II. Also, 

contaminants adsorbed within soils in the previously unsaturated zone may 

have been mobilized once the soils were saturated. VOC trends have generally 

reflected water level trends in Area I since about 2005. While VOC trends have 

tracked water levels in Area II prior to 2009, but not since that time. Current 

increases in VOCs in W-9 are due to increasing levels of ethyl ether, while other 

VOCs remain at low levels. 

 

3. The evaluation of remediation in Area I is complicated, there had been 

increasing levels of VOCs in W-11 from about 2005 to a peak in 2009. The VOC 

levels after 2005 appear to follow groundwater levels which probably mask the 

effects of remediation. Trends for most parameters are declining along with the 

groundwater levels. Area II trends in W-9 had been downward for several years, 

but currently appear to be rising although most individual parameters other 

than ethyl ether are stable at low levels or declining. 

 

4. As of 2019, levels of most VOCs had declined significantly from initial readings 

in the temporary wells installed in Area I. This may be due to degassing by the 

wells themselves, which have been described as “active” in field reports, and 

from the gas vents. 

 

5. A definitive conclusion as to the effectiveness of any one of the remediation 

measures is difficult to determine. The contaminant levels are very low and 

there are several processes operating simultaneously, including the effects of 

the original waste relocation, the probable natural attenuation occurring within 

the plume, the effects of the phytoremediation program, the effects of later 

waste removal, the effects of groundwater levels and the effects of gas 

vents/active collection. On the whole, it appears that contaminant levels are in 

decline. 

 

6. The presence of VOCs at the compliance boundary, including vinyl chloride 

exceedances in W-2 (water table) detected recently due to lower 
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detection/reporting limits attained by the laboratory, indicates that the 

contaminants travel somewhat further than previously thought although at a 

very low level. 

 

7. The origin of the vinyl chloride in W-2 is difficult to isolate due to the variation in 

water table configuration over time and the dispersal of dissolved chemicals 

over distance. The most likely source is old Area II, but Area I may contribute. 

 

5.4 MONITORING WELL CONDITIONS REVIEW 

 

The damaged well casing for compliance well W-203B (Lower Aquifer) was repaired by an 

MDH-certified well driller on October 8, 2019. It was determined that the casing was 

pinched several feet below the top of casing. During the repairs on the PVC well casing, soil 

was removed from around the monitoring well steel protective casing to allow the repairs 

(cutting of pipe below pinched area). The area around the well casing annulus was then 

filled in on April 24, 2020. A sample was collected during the normal spring event in 2020. 

 

Due to the current monitoring well condition and the wells history of freeze thaw cycle, 

additional monitoring well protection measures may be required in 2021. The well top of 

casing currently sits a few inches above the ground surface. The water in this well has 

historically shown upwards artesian flow, so the PVC riser of this monitoring well might be 

extended in order to decrease the amount of water flowing out of the top. However, the 

casing was previously extended in the past in attempts to mitigate the cycle. All efforts will 

be presented to the MPCA as to the status of the monitoring well and included in the 2021 

groundwater reports. 

 

Lower Aquifer well W-1 is located in the southwest portion of the landfill’s western extent. 

This location is a near flush-mount well and situated in the portion of the site that can be 

prone to surface water ponding. MW-1 was able to be readily sampled in the Spring of 2020 

and provided a representative sample that compared well to historical concentrations and 

ranges. Nonetheless, the W-1 well casing will also be evaluated by the county in 2021 for 

extension.
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Table 1

Clay County Sanitary Landfill

Hawley, Minnesota

Well Summary

Monitoring 

Point

Top of Riser Elevation 

(Ft.-NGVD)

Screen Interval 

(Ft.-NGVD)
Frequency Description

W-2 2x/yr

#117051 Spring & Fall

W-5 2x/yr

#222010 Spring & Fall

W-6 2x/yr

#222012 Spring & Fall

C-11 1x/yr

#670505 Spring

W-12 1x/yr

#458868 Spring

W-13 1x/yr

#458867 Spring

W102A 2x/yr

#670532 Spring & Fall

W-104A 2x/yr

#763237 Spring & Fall

W-106A 2x/yr

#763239 Spring & Fall

W-201A 2x/yr

#763243 Spring & Fall

W-202A 2x/yr

#763244 Spring

W-301A 2x/yr

#778496 Spring & Fall

W-302A 2x/yr

#778498 Spring & Fall

W-1 1x/yr

#117057 Spring

W-2B 1x/yr

#582746 Spring

W-3 1x/yr

#117059 Spring

W-102B 1x/yr

#670533 Spring

W-104B 1x/yr

#763238 Spring

W-106B 1x/yr

#763240 Spring

W-201B 1x/yr

#670534 Spring

W-202B 1x/yr

#670535 Spring

W-203B 1x/yr

#582747 Spring

W-301B 1x/yr

#778497 Spring

W-302B 1x/yr

#778499 Spring

C-1 1x/2yr

#527905 Spring 

C-4 1x/2yr

#533339 Spring

C-8 1x/2yr

#533340 Spring

C-9 1x/2yr

#533341 Spring

C-10 1x/2yr

#526826 Spring

TW-1 1x/2yr

#680892 Spring

TW-2 1x/2yr

#680893 Spring

TW-3 1x/2yr

#680894 Spring

1112.65

Located in Area I/IV, temporary non-EMS well.

Side Gradient, northern site boundary, east of W-15.

Downgradient, in wetland, SW of W-11.

1078.2 - 1088.2

1080.8 - 1085.8 Side Gradient, north of W-11. 

1054.1 - 1064.1 Side Gradient, north of W-11. Nested with W-104A.

1076.6 - 1081.6 Downgradient, northeast of well nest W-3/5. 

1038.9 - 1048.9

Downgradient, near west prop boundary, between well nest W-1/6 and well 

W-2. Nested with W-202A.

Downgradient, SW corner of landfill property.

Downgradient, near west prop boundary, between well nest W-3/5 and well 

W-2. Nested with W-201B.

1139.12

Compliance Wells (Upper Aquifer)

1022.2 - 1028.2 Downgradient near southern boundary, west of fill area.

1063.1 - 1069.1 Downgradient, center of western property line.

1094.79

1091.51

1020.3 - 1026.3 Downgradient, NW corner of site.

1080.7 - 1086.7 Downgradient, adjacent to W-3. 

1078.3 - 1084.3 Downgradient, adjacent W-1.

1042.9 - 1047.9 Downgradient, nested with W-2.1091.04

1092.87

1093.16

1090.7 - 1100.7 Downgradient, south of Area III, phase 1. 

Located in Area I/IV, temporary non-EMS well.

1094.41

1107.0 - 1117.0 Side Gradient, north of Area I/IV. 

1094.14

Downgradient, near west prop boundary, between well nest W-1/6 and well 

W-2. Nested with W-202B. 

1074.7 - 1079.7

1082.6 - 1087.6 Side Gradient, north of Area I/IV. Nested with W-102A.

Upgradient, east end of southern site boundary. 

1080.2 - 1090.4 Upgradient near south end of eastern site boundary.

Downgradient, northeast of well nest W-3/5.  Nested with W-106A.

1050.7 - 1055.7
Downgradient, near west prop boundary, between well nest W-3/5 and well 

W-2. Nested with W-201A. 

1077.0 - 1082.0

1091.2 - 1101.4

1098.10

1098.08

1094.64

1094.21

1092.59

1090.24

Compliance Wells (Lower Aquifer)

1104.73

1103.59

1085.8 - 1095.8

1088.7 -1098.7

1084.6 - 1094.6

1059.3 - 1064.31120.85 Northern compliance boundary. Nested with W-302A.

Downgradient, in wetland, NW of W-9.

Downgradient, in wetland. SW of W-9.

1081.7 - 1091.7 Downgradient, west of Area III.

1133.14

1127.35

1127.48

1092.60

1090.45

1103.99

Detection Wells (Upper Aquifer) - Odd Years

1124.03

1098.87

1096.98

1094.23 1077.4 - 1087.4 Northern compliance boundary.

1120.60 1088.0 - 1098.0 Northern compliance boundary.

1042.4 - 1047.4 Northern compliance boundary. Nested with W-301A. 

1092.0 - 1102.0

1078.2 - 1088.2

1078.8 - 1088.8

1048.3 - 1053.3

1088.59 1048.9 - 1053.9

1098.88

1107.54 Located in Area I/IV, temporary non-EMS well.
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Table 1

Clay County Sanitary Landfill

Hawley, Minnesota

Well Summary

Monitoring 

Point

Top of Riser Elevation 

(Ft.-NGVD)

Screen Interval 

(Ft.-NGVD)
Frequency Description

W-9 1x/2yr

#246303 Spring

W-10 1x/2yr

#246304 Spring

W-11 1x/2yr

#246305 Spring

W-15 1x/2yr

#486362 Spring

W-16 1x/2yr

#486363 Spring

W-17 1x/2yr

#486364 Spring

Benesch Well 1x/yr

#480968 Spring

J. Ekre Well 1x/yr

#639667 Spring

R. Ekre Well 1x/yr

#639667 Spring

Deutscher Well 1x/yr

#ZW00200 Spring

Weaver Well 1x/yr

#ZW03948 Spring

W-109 2x/yr

#763241 Spring & Fall

W-112 2x/yr

#763242 Spring & Fall

C-2 2x/yr

#527906 Spring & Fall

C-3 2x/yr

#527907 Spring & Fall

C-12 2x/yr

#670526 Spring & Fall

C-13 2x/yr

#670527 Spring & Fall

J-2 2x/yr

#670504 Spring & Fall

PP-1 2x/yr

ZW03955 Spring & Fall

PP-2 2x/yr

ZW03956 Spring & Fall

PP-3 2x/yr

ZW03957 Spring & Fall

T1-A 2x/yr

ZW03949 Spring & Fall

T1-B 2x/yr

ZW03950 Spring & Fall

T1-C 2x/yr

ZW03951 Spring & Fall

T2-A 2x/yr

ZW03952 Spring & Fall

T2-B 2x/yr

ZW03953 Spring & Fall

T2-C 2x/yr

ZW03954 Spring & Fall

 = Sampled every other year on odd years 

-- -- Residential well: east of landfill (spring).

-- -- Residential well: north/northwest of landfill (spring).

Detection Wells (Upper Aquifer) - Odd Years (Cont.)

1112.70

1097.37 Downgradient, on western edge of fill area.1080.3 - 1084.3

1097.57

Downgradient, on western edge of fill area.

Downgradient, NW corner of Area I/IV. 

1081.0 - 1087.0

1082.4 - 1087.9

Side-gradient, northern edge of Area I/IV. 

Downgradient, nested with W-11.

Downgradient, nested with W-9.

Detection Wells (Lower Aquifer) - Odd Years

1083.7 - 1093.7

1054.3 - 1059.3

1056.5 - 1061.5

1096.01

1097.05

1096.39

1093.68

Residential Wells

1099.10 1078.1 - 1088.1
Side gradient, near northern property boundary, north of W-104A/B. Upper 

aquifer.

1091.15 1071.0 - 1076.0

Water Level Wells & Piezometers

Down gradient, near northern property boundary, north of W-106A/B. Upper 

aquifer

-- --

-- --

-- --

Residential well: northeast of landfill (spring)

Residential well: northwest of landfill (spring).

Residential well: south of landfill (spring)

1113.10 -- Piezometer transect across northern phytoremediation plantation

1110.82 -- Piezometer transect across northern phytoremediation plantation

1111.98 -- Piezometer transect across northern phytoremediation plantation

1101.81 1090.6 - 1093.6 Piezometer transect across western phytoremediation plantation

1102.90 1091.7 - 1094.7 Piezometer transect across western phytoremediation plantation

1104.75 1093.6 - 1096.6 Piezometer transect across western phytoremediation plantation

1119.65

1113.07

1113.27 1062.1 -1067.1 Upgradient, nested with C-12. Lower aquifer.

1096.1 -1106.1 Upgradient, northeast corner of site. Upper aquifer.

1096.22 --
Piezometer transect across north end of western phytoremediation 

plantation

1097.66 --
Piezometer transect across north end of western phytoremediation 

plantation

1098.38 --
Piezometer transect across north end of western phytoremediation 

plantation

1076.4 - 1086.4 Downgradient, west of Area I/IV. Upper aquifer.

1076.0 - 1086.0 Downgradient, west of Area I/IV, SW of C-2. Upper aquifer

1096.6 - 1106.6 Upgradient, nested with C-13. Upper aquifer

1093.97

T:\1337 Clay Co\72\01\2020\Tables\T1-Well Summary



Table 2

Clay County Sanitary Landfill

Hawley, Minnesota

Historical Vertical Gradients

May-20 Oct-20 Well ID Top of Screen Middle of Screen
FT/FT FT/FT W-1 1028.20 1025.20

W-5/W-3 0.0088 -0.0056 W-2 1069.10 1066.10

W-11/W-16 0.1587 -0.0797 W-2B 1048.80 1046.30

W-9/W-17 -0.0069 -0.0167 W-3 1026.30 1023.30

W-6/W-1 -0.0693 -0.0916 W-5 1086.70 1083.70

C-12/C-13 0.0873 0.0750 W-6 1084.30 1081.30

W-104A/W-104B -0.0643 0.1020 W-9 1084.30 1082.30

W-106A/W-106B 0.0266 0.0074 W-11 1087.90 1085.15

W-201A/W-201B 0.0150 0.0113 W-16 1059.30 1056.80

W-202A/W-202B -0.0530 -0.0739 W-17 1061.50 1059.00

W-2/W-2B -0.0040 -0.0101 W-104A 1085.80 1083.30

W-301A/W-301B -0.0243 -0.0480 W-104B 1062.80 1057.80

W-302A/W-302B 0.0981 0.1186 W-106A 1081.60 1079.10

W-106B 1047.60 1042.60

W-201A 1079.60 1077.10

W-201B 1055.60 1053.10

W-202A 1082.00 1079.50

W-202B 1053.30 1050.80

C-12 1106.60 1101.60

C-13 1062.10 1064.60

301A 1087.40 1082.40

301B 1047.40 1044.90

302A 1098.00 1093.00

302B 1064.30 1061.80

Well Nests

= (water elev. in screen)

= (middle of screen elev.)

Note: Negative values 

indicate upwards flow
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Table 3

Clay County Sanitary Landfill

Hawley, Minnesota

Historical Water Level Data Summary

Date W-1 W-2 W-2B W-3 W-5 W-6 W-9 W-10 W-11 W-12 W-13 W-15 W-16 W-17 W-102A W-102B W-104A W-104B W-106A W-106B W-109 W-112 W-201A W-201B W-202A W-202B W-203B

TOC* 1094.79 1091.51 1091.04 1092.87 1093.16 1094.41 1097.37 1096.01 1097.05 1139.12 1133.14 1112.70 1096.39 1097.57 1127.35 1127.48 1098.10 1098.08 1094.64 1094.41 1099.10 1091.15 1092.60 1092.59 1090.45 1090.24 1088.59

Aquifer Zone LA WT LA LA WT WT WT WT WT WT WT WT LA LA WT LA WT LA WT LA WT WT WT LA WT LA LA

Apr-02 1094.70 NA NA 1089.14 1088.55 1091.14 1091.43 1094.32 1090.57 1102.97 1102.63 1094.32 1094.67 1094.33 NA NA NA NA NA NA NA NA NA NA NA NA NA

Jul-02 1094.71 1086.79 NA 1089.29 1087.80 1090.52 1089.37 1092.27 1092.62 1103.47 1102.71 1097.21 1094.31 1092.64 NA NA NA NA NA NA NA NA NA NA NA NA NA

Oct-02 1094.67 1087.88 NA 1088.85 1088.49 1089.62 1092.97 1093.32 1092.55 1102.25 1104.04 1095.20 1094.14 1093.26 NA NA NA NA NA NA NA NA NA NA NA NA NA

Oct-12 1091.84 1081.76 1080.26 1083.46 1081.05 1085.23 1089.20 1089.98 1087.79 1100.42 1101.63 1091.35 1090.68 1088.87 Dry 1096.00 1087.54 1090.69 1082.03 1083.38 1085.85 1081.89 1082.33 1081.68 1079.90 1081.63 1081.59
May-13 1094.69 1088.35 1086.07 1089.09 1090.40 1087.79 1094.15 1094.10 1093.73 1101.37 1103.93 1093.09 1094.80 1094.22 Dry 1096.96 1092.32 1094.39 1088.75 1089.01 1093.35 1087.96 1089.07 1088.04 1087.72 1087.65 1086.11
Nov-13 1094.44 1087.81 1086.61 1088.99 1089.61 1090.61 1093.43 1093.49 1092.82 1101.23 1103.87 1095.32 1094.36 1093.62 Dry 1096.51 1091.83 1093.93 1088.25 1088.53 1092.88 1087.48 1088.48 1087.57 1086.77 1086.68 1085.74
May-14 1094.48 1088.53 1087.59 1089.84 1090.87 1091.93 1094.79 1095.32 1094.40 1101.34 1104.16 1098.12 1095.64 1094.89 Dry 1097.97 1094.00 1095.00 1092.35 1090.30 1093.84 1088.42 1089.56 1089.17 1087.89 1087.38 1086.52
Oct-14 1093.39 1084.98 1085.46 1086.76 1085.97 1087.44 1092.01 1092.70 1090.87 1102.22 1104.84 1094.84 1092.18 1092.47 Dry 1099.83 1090.32 1093.64 1085.96 1086.89 1091.20 1084.91 1085.69 1085.79 1083.24 1085.54 1084.41
May-15 1094.59 1088.99 1089.16 1089.53 1090.11 1092.02 1094.12 1094.09 1093.60 1101.16 1102.68 1094.88 1094.70 1095.54 Dry 1097.53 1093.33 1094.29 1091.24 1089.63 1093.16 1087.78 1090.17 1089.38 1087.97 1088.42 1086.44
Nov-15 1092.07 1083.63 1084.17 1085.27 1083.22 1085.95 1091.02 1091.70 1089.52 1100.70 1102.10 1092.51 1091.94 1091.38 Dry 1096.71 1088.84 1091.82 1084.04 1085.14 1088.69 1080.60 1084.25 1084.31 1081.76 1084.14 1083.31
May-16 1093.46 1087.60 1087.25 1088.28 1088.23 1089.99 NA NA NA 1099.90 1101.20 NA NA NA Dry NA 1091.37 1092.74 1088.69 1087.00 Lost Data 1086.23 1088.24 1087.84 1086.48 1086.27 1086.05
Oct-16 1092.68 1086.59 1086.87 1087.12 1087.63 1089.85 1091.84 1092.24 1090.73 1099.44 1101.09 1092.65 1092.27 1092.09 Dry 1095.78 1090.26 1091.95 1087.58 1086.87 1089.95 1084.82 1086.85 1086.74 1084.31 1086.37 1084.89
May-17 1093.49 1087.81 1087.85 1088.59 1089.83 1090.47 1093.04 1093.06 1092.51 1099.36 1101.14 1094.30 1093.30 1093.15 Dry 1095.97 1091.85 1092.72 1090.03 1088.57 1092.21 1086.87 1088.37 1088.16 1086.85 1088.26 1086.28
Nov-17 NA 1086.06 1086.22 1086.59 1087.26 1088.80 1091.31 1090.55 1090.19 1097.97 1100.30 1092.27 1091.66 1091.54 Dry 1095.34 1089.75 1091.13 1087.41 1086.45 1089.57 1084.34 1086.34 1086.14 1084.52 1086.26 NA
May-18 1093.29 1087.96 1088.10 1088.46 1089.51 1090.91 1092.78 1092.69 1092.21 1098.58 1100.04 1093.35 1092.74 1092.94 Dry 1094.98 1091.60 1092.04 1089.36 1088.24 1091.77 1086.43 1088.44 1088.16 1087.13 1088.37 1086.29
Oct-18 1093.02 1087.42 1087.51 1087.81 1088.80 1090.38 1091.91 1092.07 1091.04 1098.38 1100.03 1092.52 1092.11 1092.12 1107.21 1094.71 1090.44 1091.33 1088.84 1087.54 1089.88 1085.21 1087.97 1087.65 1086.24 1087.67 1086.00
Apr-19 1094.73 1088.41 1088.50 1089.15 1090.56 1091.70 1093.82 1093.69 1093.39 1098.71 1100.95 1096.11 1093.89 1093.87 1113.81 1105.08 1092.83 1093.07 1091.11 1089.31 1093.11 1087.17 1089.14 1088.53 1087.66 1088.84 1084.95
Oct-19 1094.79 1088.22 1088.30 1089.18 1090.05 1091.30 1093.38 1093.33 1092.59 1099.88 1103.40 1095.55 1094.12 1093.56 1108.79 1098.05 1092.22 1093.69 1090.59 1089.38 1092.41 1087.40 1088.73 1088.37 1087.35 1088.72 NA
May-20 1094.59 1088.14 1088.22 1089.28 1089.81 1090.70 1093.66 1093.59 1093.11 1100.95 1104.43 1097.56 1088.61 1093.82 1111.15 1099.61 1092.59 1094.23 1090.45 1089.48 1093.23 1087.34 1088.80 1088.44 1087.16 1088.68 1088.59+

Oct-20 1093.28 1085.98 1086.18 1087.43 1087.09 1088.14 1092.11 1092.59 1091.01 1100.91 1103.79 1094.44 1093.27 1092.50 1107.19 1098.52 1093.18 1090.58 1087.50 1087.23 1090.86 1085.03 1086.68 1086.41 1084.22 1086.34 1088.59+

Notes: TOC= Top Of Casing
LA = Lower Aquifer
WT = Water Table (Upper) Aquifer 
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Table 3

Clay County Sanitary Landfill

Hawley, Minnesota

Historical Water Level Data Summary

Date

TOC* 

Aquifer Zone

Apr-02

Jul-02

Oct-02

Oct-12
May-13
Nov-13
May-14
Oct-14
May-15
Nov-15
May-16
Oct-16
May-17
Nov-17
May-18
Oct-18
Apr-19
Oct-19
May-20

Oct-20

Notes:

W-301A W-301B W-302A W-302B C-1 C-2 C-3 C-4 C-8 C-9 C-10 C-11 C-12 C-13 J-2 TW-1 TW-2 TW-3 PP-1 PP-2 PP-3 T1-A T1-B T1-C T2-A T2-B T2-C

1094.23 1094.14 1120.60 1120.85 1124.03 1093.97 1093.68 1098.87 1096.98 1098.88 1103.99 1112.65 1113.07 1113.27 1119.65 1104.73 1107.54 1103.59 1098.38 1097.66 1096.22 1104.75 1102.90 1101.81 1111.98 1110.82 1113.10

WT LA WT LA WT WT WT WT WT WT WT WT WT LA WT WT WT WT WT WT WT WT WT WT WT WT WT

NA NA NA NA 1098.49 1092.06 1090.10 1093.55 1092.54 1092.28 1095.07 1097.93 NA NA NA NA NA NA NA NA NA

NA NA NA NA 1101.56 1088.45 1089.55 1092.97 1092.92 1092.63 1094.42 1112.67 NA NA NA NA NA NA NA NA NA

NA NA NA NA 1098.67 1090.43 1089.08 1093.00 1091.71 1092.63 1094.70 1097.76 NA NA NA NA NA NA NA NA NA

NA NA NA NA 1095.47 1084.48 1083.46 1089.07 1087.04 1088.02 1090.41 1095.46 1101.36 1098.28 1099.51 1092.39 1095.56 1091.90 1090.05 1089.25 1089.11
NA NA NA NA 1097.24 1091.14 1089.99 1093.52 1092.03 1093.03 1102.03 1097.75 1105.31 1101.16 1102.73 1095.42 1098.59 1096.75 1094.78 1094.15 1094.06
NA NA NA NA 1097.94 1090.93 1089.62 1093.23 1088.54 1089.49 1094.99 1095.33 1101.54 1097.43 1101.47 1092.57 1095.75 1093.89 1094.14 1093.50 1093.38
NA NA NA NA 1099.94 1091.33 1090.20 1093.72 1092.12 1096.30 1095.49 1099.19 1101.92 1097.82 1101.85 1094.12 1097.32 1095.42 1095.20 1094.38 1094.25
NA NA NA NA 1100.18 1087.72 1086.47 1091.90 1086.78 1090.92 1093.85 1098.55 1104.50 1101.93 1102.74 1090.87 1094.06 1092.15 1092.96 1092.11 1091.99

1090.91 1091.55 1099.68 1096.85 1097.46 1090.68 1090.03 1093.07 1091.42 1093.37 1094.80 1097.34 1101.24 1097.18 1100.54 1095.76 1097.58 1094.76 1094.61 1093.98 1093.83
1084.73 1088.04 1098.85 1095.46 1096.36 1086.24 1084.96 1090.75 1089.12 1090.09 1092.34 1096.77 1101.97 1097.93 1099.58 1095.13 1096.93 1094.12 1098.38 1097.66 1096.22
1089.78 1089.95 1097.82 1095.15 NA 1090.40 1088.67 NA NA NA NA 1097.01 1101.76 1099.13 1098.84 NA NA NA NA NA NA
1087.98 1089.10 1097.37 1094.30 1095.77 1088.79 1087.99 1091.92 1091.46 1091.79 1093.83 1096.50 1101.60 1098.50 1098.72 1093.25 1095.60 1094.96 1092.27 1092.03 1091.91 1095.79 1091.83 1091.68 1096.04 DRY DRY
1090.08 1090.08 1097.17 1094.63 1096.25 1089.86 1087.75 1092.91 1091.67 1092.60 1094.88 1096.26 1101.93 1098.62 1098.46 1094.72 1096.72 1095.97 1093.44 1093.08 1092.95 1097.40 1093.43 1093.27 1096.17 1095.44 DRY
1087.47 1088.22 1096.71 1093.53 1095.16 1088.20 1086.85 1091.02 1091.01 1090.79 1093.35 1096.21 1100.05 1097.63 1096.81 1092.71 1098.01 1090.95 1091.60 1091.22 1091.11 1095.49 1091.69 1091.26 1096.15 1094.90 1094.72
1090.27 1089.62 1096.45 1093.31 1095.09 1090.86 1088.95 1092.78 1091.69 1092.55 1094.77 1096.48 1101.82 1097.82 1097.42 1094.00 1095.51 1094.90 1093.03 1092.87 1092.76 1095.79 1092.99 1092.89 1096.15 1094.86 DRY
1088.83 1088.78 1096.07 1094.12 1094.89 1089.37 1088.04 1091.65 1091.33 1091.76 1094.39 1096.52 1100.37 1097.42 1097.41 1093.84 1095.69 1095.89 1092.17 1091.83 1091.70 1096.69 1091.85 1091.90 1096.22 1094.82 DRY
1090.42 1089.97 1098.44 1094.72 1095.70 1091.09 1089.16 1093.32 1091.80 1093.01 1094.96 1097.31 1103.83 1098.73 1101.64 1096.00 1097.39 1097.67 1094.23 1093.90 1093.77 1097.71 1094.13 1093.97 1102.45 1102.41 1096.92
1090.14 1090.72 1099.06 1096.03 1098.55 1090.94 1088.95 1092.99 1091.83 1092.92 1094.96 1098.40 1103.68 1100.00 1101.22 1095.73 1098.51 1097.57 1093.89 1093.22 1093.09 1097.85 1093.61 1093.47 1097.16 1097.88 1096.01
1090.08 1090.99 1100.07 1097.01 1101.24 1090.95 1088.83 1093.30 1091.87 1092.95 1095.01 1099.20 1104.32 1100.91 1101.35 1096.17 1099.05 1097.49 1094.28 1093.60 1093.47 1097.95 1093.96 1093.79 1102.59 1102.03 1098.41

1087.40 1089.20 1100.38 1096.68 1098.65 1088.44 1086.55 1091.95 1091.65 1091.33 1094.12 1097.83 1103.51 1100.58 1101.60 1094.48 1097.76 1095.86 1092.63 1092.13 1092.00 1096.22 1092.23 1092.11 1096.44 1096.30 1095.15

TOC= Top Of Casing
LA = Lower Aquifer
WT = Water Table (Upper) Aquifer 
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Table 4
Clay County Sanitary Landfill

Hawley, Minnesota

Summary of 2020 Detected VOCs

Parameter Units HRL IL May-20 Oct-20

Environmental Monitoring System

W-2 Water table Compliance Well
Vinyl chloride ug/L 0.2 0.05 0.061 0.075

Bold values > IL, Underlined values > MDH Standard/MCL
NS - Not Sampled
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Table 5
Clay County Sanitary Landfill

Hawley, Minnesota

Summary of 2020 Inorganic & Metals Exceedances

Parameter Units HRL IL May-20

Environmental Monitoring System

W-1 Water table Compliance Well
Manganese ug/L 100 25 52.3

W-2 Water table Compliance Well
Manganese ug/L 100 25 52.3

W-2B Lower Aquifer Compliance Well
Arsenic ug/L 10 2.5 5.8
Manganese ug/L 100 25 98.7

W-3 Lower Aquifer Compliance Well
Manganese ug/L 100 25 122

W-5 Water Table Compliance Well
Manganese ug/L 100 25 48.9

W-6 Water Table Compliance Well
Manganese ug/L 100 25 351

W-12 Water Table Compliance Well
Manganese ug/L 100 25 244

W-13 Water Table Compliance Well
Manganese ug/L 100 25 85.9

W-102B Lower Aquifer Compliance Well
Manganese ug/L 100 25 174

W-104A Water Table Compliance Well
Manganese ug/L 100 25 266

W-104B Lower Aquifer Compliance Well
Arsenic ug/L 10 2.5 8.6
Manganese ug/L 100 25 228

W-106A Water Table Compliance Well
Manganese ug/L 100 25 41.5

W-106B Water Table Compliance Well
Arsenic ug/L 10 2.5 9.7
Manganese ug/L 100 25 129

W-201A Water table Compliance Well
Arsenic ug/L 10 2.5 2.8
Manganese ug/L 100 25 317

W-201B Lower Aquifer Compliance Well
Arsenic ug/L 10 2.5 4.8
Manganese ug/L 100 25 93.3

W-202A Lower Aquifer Compliance Well
Manganese ug/L 100 25 65.1

W-202B Lower Aquifer Compliance Well
Manganese ug/L 100 25 50.8

W-203B Lower Aquifer Compliance Well
Manganese ug/L 100 25 43.6

W-301B Water Table Compliance Well
Manganese ug/L 100 25 116

W-302A Water Table Compliance Well
Manganese ug/L 100 25 206

W-302B Lower Aquifer Compliance Well
Manganese ug/L 100 25 215

C-11 Water table Compliance Well
Nitrogen, Nitrate + Nitrite mg/L 10 2.5 8.6

Bold values > IL, Underlined values > MDH Standard/MCL
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Table 6
Clay County Sanitary Landfill

Hawley, Minnesota

Summary of 2020 Residential Well Water Quality Results

Deutscher R. Ekre J. Ekre Weaver Benesch

  Parameter May-20 May-20 May-20 May-20 May-20

Detected Volatile Organic Compounds

None -- No Access -- No Access --

Inorganics Units HRL IL

Manganese ug/L 100 25 430 0.99 39.5

  Bold values > IL, Underlined values > MDH Standard/MCL
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Table 7
Clay County Sanitary Landfill

Hawley, Minnesota

Summary of 2020 Lysimeter Water Quality Results

  Parameter May-20 Oct-20 May-20 Oct-20 May-20 Oct-20 May-20 Oct-20 May-20 Oct-20

Detected Volatile Organic Compounds

Units HRL IL Dry Dry Dry Dry Obstructed Obstructed

Ethylbenzene ug/L 40 10 <0.4 <0.4 <0.4 27.8
p-Isopropyltoluene ug/L <0.4 <0.4 <0.4 0.88
Toluene ug/L 70 17.5 <0.4 <0.4 <0.4 0.95
Xylene (Total) ug/L 300 75 <1.2 <1.2 <1.2 168
Xylene (m & p) ug/L 300 75 <0.8 <0.8 <0.8 81.3
o-Xylene ug/L 300 75 <0.4 <0.4 <0.4 86.4

Inorganics Units HRL IL

Arsenic ug/L 10 2.5 57.7 NS 107 NS
Boron ug/L 500 125 35.2 NS 214 NS
Manganese ug/L 100 25 1050 NS 54.4 NS

  [NA] = Not analyzed,  [ NS ] = Not sampled,  [NE] = Not established
  Bold values > IL, Underlined values > MDH Standard/MCL

Lys III-1 Lys III-2 Lys III-3 Lys IV-1&2 Lys IV-3
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Table 8
Clay County Sanitary Landfill

Hawley, Minnesota

Summary of 2020 Surface Water Results

  Parameter May-20 Oct-20 May-20 Oct-20 May-20 Oct-20

Detected Volatile Organic Compounds
Units HRL IL

Acetone ug/L <20 Dry 22.5 NS <20 <20
Ethyl Ether ug/L 200 50 11.6 22 NS <4.0 <4.0
Tetrahydrofuran ug/L <10 74.4 NS <10 <10
Toluene ug/L 1012 253 <0.4 <0.4 NS <0.4 0.52
Vinyl chloride ug/L 36.8 9.2 0.2 <0.05 NS <0.05 <0.05

Inorganics Units HRL IL

Arsenic ug/L 212 53 22.1 3700 NS 3.6 NS
Lead ug/L 12.8 3.2 3.6 0.79 NS <0.1 NS
Manganese ug/L 100 25 1010 3320 NS 46.3 NS
Mercury ng/L 27.6 6.9 3.68 37.4 NS 13.9 NS

  [NA] = Not analyzed,  [ NS ] = Not sampled,  [NE] = Not established
  Bold values > IL, Underlined values > MDH Standard/MCL

S-3 (SW Corner)S-1 (West of W-16) S-2 (West of W-10)
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Table 9
Clay County Sanitary Landfill

Hawley, Minnesota

VOCs

W-1
Lower Aquifer

ORGANIC 
PARAMETERS HRL IL May-16 May-17 May-18 May-19 May-20

ug/L

Acetone 3000 750 -- -- <20 <20
Allyl chloride 30 7.5 -- -- <4.0 <4.0
Benzene 2.0 0.5 -- -- 0.21 <0.2
Bromobenzene -- -- <0.4 <0.4
Bromochloromethane -- -- <1.0 <1.0
Bromodichloromethane 3.0 0.75 -- -- <0.4 <0.4
Bromoform 40 10 -- -- <1.0 <1.0
Bromomethane 10 2.5 -- -- <1.0 <1.0
n-Butylbenzene -- -- <0.4 <0.4
sec-Butylbenzene -- -- <0.4 <0.4
tert-Butylbenzene -- -- <0.4 <0.4
Carbon tetrachloride 1.0 0.25 -- -- <0.05 <0.05
Chlorobenzene 100 25 -- -- <0.4 <0.4
Chlorodibromomethane 10 2.5 -- -- <0.4 <0.4
Chloroethane -- -- <1.0 <1.0
Chloroform 20 5.0 -- -- <1.0 <1.0
Chloromethane -- -- <1.0 <1.0
2-Chlorotoluene -- -- <0.4 <0.4
4-Chlorotoluene -- -- <0.4 <0.4
Cumene (isopropylbenzene ) 300 75 -- -- <0.4 <0.4
1,2-Dibromo-3-chloropropane -- -- <0.12 <0.12
1,2-Dibromoethane 0.004 0.001 -- -- <0.05 <0.05
Dibromomethane -- -- <1.0 <1.0
1,2-Dichlorobenzene 600 150 -- -- <0.4 <0.4
1,3-Dichlorobenzene -- -- <0.4 <0.4
1,4-Dichlorobenzene 10 2.5 -- -- <0.4 <0.4
Dichlorodifluoromethane 500 125 -- -- <1.0 <1.0
1,1-Dichloroethane 80 20 -- -- <0.4 <0.4
1,2-Dichloroethane 1.0 0.25 -- -- <0.2 <0.2
1,1-Dichloroethylene 200 50 -- -- <0.4 <0.4
cis-1,2-Dichloroethylene 6.0 1.5 -- -- <0.4 <0.4
trans-1,2-Dichloroethylene 9.0 2.25 -- -- <0.4 <0.4
Dichlorofluoromethane 20 5.0 -- -- <1.0 <1.0
1,2-Dichloropropane 5.0 1.25 -- -- <0.4 <0.4
1,3-Dichloropropane -- -- <0.4 <0.4
2,2-Dichloropropane -- -- <1.0 <1.0
1,1-Dichloropropene -- -- <0.4 <0.4
cis-1,3-Dichloro-1-propene -- -- <0.4 <0.4
trans-1,3-Dichloro-1-propene -- -- <0.4 <0.4
Ethyl benzene 40 10 -- -- <0.4 <0.4
Ethyl ether 200 50 -- -- <4.0 <4.0
Hexachlorobutadiene 1.0 0.25 -- -- <0.1 <0.1
p-Isopropyltoluene -- -- <0.4 <0.4
Methyl ethyl ketone 4000 1000 -- -- <5.0 <5.0
Methyl isobutyl ketone 300 75 -- -- <5.0 <5.0
Methyl tert-butyl ether 700 175 -- -- <0.4 <0.4
Methylene chloride 5.0 1.25 -- -- <1.0 <1.0
Naphthalene 70 17.5 -- -- <1.0 <1.0
n-Propylbenzene -- -- <0.4 <0.4
Styrene -- -- <0.4 <0.4
1,1,1,2-Tetrachloroethane 70 17.5 -- -- <0.4 <0.4
1,1,2,2-Tetrachloroethane 2.0 0.5 -- -- <0.4 <0.4
1,1,2,2-Tetrachloroethylene -- -- <0.4 <0.4
Tetrahydrofuran 600 150 -- -- <10 <10
Toluene 70 17.5 -- -- <0.4 <0.4
1,2,3-Trichlorobenzene -- -- <0.4 <0.4
1,2,4-Trichlorobenzene 4.0 1.0 -- -- <0.4 <0.4
1,1,1-Trichloroethane 5000 1250 -- -- <0.4 <0.4
1,1,2-Trichloroethane 3.0 0.75 -- -- <0.4 <0.4
1,1,2-Trichloroethylene 0.4 0.1 -- -- <0.05 <0.05
Trichlorofluoromethane 2000 500 -- -- <0.4 <0.4
1,2,3-Trichloropropane 7.0 1.75 -- -- <0.01 <0.01
1,1,2-Trichlorotrifluoroethane -- -- <1.0 <1.0
1,2,4-Trimethylbenzene 30 7.5 -- -- <1.0 <1.0
1,3,5-Trimethylbenzene 30 7.5 -- -- <0.4 <0.4
Vinyl chloride 0.2 0.05 -- -- <0.05 <0.05
TOTAL Xylenes 300 75 -- -- <2.4 <1.2

[m & p-Xylene] 300 75 -- -- <2.0 <0.8
[o-Xylene] 300 75 -- -- <0.4 <0.4

-- = Not Detected
Gray-shaded entries represent detections.
Yellow-shaded entries represent IL exceedances for water quality performance standards.
Blue-shaded entries represent HRL exceedances for water quality performance standards.

W
ell N

o
t S

am
p

led
 D

u
e to

 U
n

rep
resen

tative C
o

n
d

itio
n

s W
ith

in
 th

e C
asin

g

T:\1337 Clay Co\72\01\2020\Tables\Cwaterqual_20_Wenck



Table 9
Clay County Sanitary Landfill

Hawley, Minnesota

VOCs

W-2
Upper Aquifer

ORGANIC 
PARAMETERS HRL IL May-16 Oct-16 May-17 Nov-17 May-18 Oct-18 May-19 Oct-19 May-20 Oct-20

ug/L

Acetone 3000 750 -- -- -- -- <20 <20 <20 <20 <20 <20
Allyl chloride 30 7.5 -- -- -- -- <4.0 <4.0 <4.0 <4.0 <4.0 <4.0
Benzene 2.0 0.5 -- -- -- -- <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
Bromobenzene -- -- -- -- <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Bromochloromethane -- -- -- -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Bromodichloromethane 3.0 0.75 -- -- -- -- <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Bromoform 40 10 -- -- -- -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Bromomethane 10 2.5 -- -- -- -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
n-Butylbenzene -- -- -- -- <0.4 <1.0 <0.4 <0.4 <0.4 <0.4
sec-Butylbenzene -- -- -- -- <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
tert-Butylbenzene -- -- -- -- <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Carbon tetrachloride 1.0 0.25 -- -- -- -- <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Chlorobenzene 100 25 -- -- -- -- <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Chlorodibromomethane 10 2.5 -- -- -- -- <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Chloroethane -- -- -- -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Chloroform 20 5.0 -- -- -- -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Chloromethane -- -- -- -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
2-Chlorotoluene -- -- -- -- <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
4-Chlorotoluene -- -- -- -- <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Cumene (isopropylbenzene ) 300 75 -- -- -- -- <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
1,2-Dibromo-3-chloropropane -- -- -- -- <0.12 <0.12 <0.12 <0.12 <0.12 <0.12
1,2-Dibromoethane 0.004 0.001 -- -- -- -- <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Dibromomethane -- -- -- -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,2-Dichlorobenzene 600 150 -- -- -- -- <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
1,3-Dichlorobenzene -- -- -- -- <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
1,4-Dichlorobenzene 10 2.5 -- -- -- -- <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Dichlorodifluoromethane 500 125 -- -- -- -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,1-Dichloroethane 80 20 -- -- -- -- <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
1,2-Dichloroethane 1.0 0.25 -- -- -- -- <0.2 <0.2 <0.2 <0.2 <0.2 <0.2
1,1-Dichloroethylene 200 50 -- -- -- -- <0.4 <0.4 <0.4 <0.4 <0.4 <1.0
cis-1,2-Dichloroethylene 6.0 1.5 -- -- -- -- <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
trans-1,2-Dichloroethylene 9.0 2.25 -- -- -- -- <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Dichlorofluoromethane 20 5.0 -- -- -- -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,2-Dichloropropane 5.0 1.25 -- -- -- -- <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
1,3-Dichloropropane -- -- -- -- <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
2,2-Dichloropropane -- -- -- -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,1-Dichloropropene -- -- -- -- <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
cis-1,3-Dichloro-1-propene -- -- -- -- <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
trans-1,3-Dichloro-1-propene -- -- -- -- <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Ethyl benzene 40 10 -- -- -- -- <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Ethyl ether 200 50 -- -- 1.1 1.18 <4.0 <4.0 <4.0 <4.0 <4.0 <4.0
Hexachlorobutadiene 1.0 0.25 -- -- -- -- <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
p-Isopropyltoluene -- -- -- -- <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Methyl ethyl ketone 4000 1000 -- -- -- -- <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Methyl isobutyl ketone 300 75 -- -- -- -- <5.0 <5.0 <5.0 <5.0 <5.0 <5.0
Methyl tert-butyl ether 700 175 -- -- -- -- <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Methylene chloride 5.0 1.25 -- -- -- -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Naphthalene 70 17.5 -- -- -- -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
n-Propylbenzene -- -- -- -- <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Styrene -- -- -- -- <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
1,1,1,2-Tetrachloroethane 70 17.5 -- -- -- -- <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
1,1,2,2-Tetrachloroethane 2.0 0.5 -- -- -- -- <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
1,1,2,2-Tetrachloroethylene -- -- -- -- <0.4 <1.0 <0.4 <0.4 <0.4 <0.4
Tetrahydrofuran 600 150 -- -- -- -- <10 <10 <10 <10 <10 <10
Toluene 70 17.5 -- -- -- -- <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
1,2,3-Trichlorobenzene -- -- -- -- <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
1,2,4-Trichlorobenzene 4.0 1.0 -- -- -- -- <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
1,1,1-Trichloroethane 5000 1250 -- -- -- -- <0.4 <0.4 <0.4 <0.4 <0.4 <1.0
1,1,2-Trichloroethane 3.0 0.75 -- -- -- -- <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
1,1,2-Trichloroethylene 0.4 0.1 -- -- -- -- <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Trichlorofluoromethane 2000 500 -- -- -- -- <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
1,2,3-Trichloropropane 7.0 1.75 -- -- -- -- <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
1,1,2-Trichlorotrifluoroethane -- -- -- -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,2,4-Trimethylbenzene 30 7.5 -- -- -- -- <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
1,3,5-Trimethylbenzene 30 7.5 -- -- -- -- <0.4 <0.4 <0.4 <0.4 <0.4 <0.4
Vinyl chloride 0.2 0.05 -- -- 0.04 0.05 0.07 0.069 0.076 0.082 0.061 0.075
TOTAL Xylenes 300 75 -- -- -- -- <2.4 <1.2 <1.2 <1.2 <1.2 <1.2

[m & p-Xylene] 300 75 -- -- -- -- <2.0 <0.8 <0.8 <0.8 <0.8 <0.8
[o-Xylene] 300 75 -- -- -- -- <0.4 <0.4 <0.4 <0.4 <0.4 <0.4

-- = Not Detected
Gray-shaded entries represent detections.
Yellow-shaded entries represent IL exceedances for water quality performance standards.
Blue-shaded entries represent HRL exceedances for water quality performance standards.
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